Long-term culture of normal human colonic epithelial cells in vitro.
Studies of normal cellular function as well as the understanding of cellular mechanisms of carcinogenesis and other diseases of the large intestine have been limited, particularly due to the lack of long-term culture of normal human large intestinal epithelial cells (NHLIEC). Using the epithelia from surgically resected human colon, we have dissociated a sufficient number of viable NHLIEC and maintained them in in vitro culture for up to 5 months. Normal-appearing human large intestinal mucosal fragments (1 mm2) were treated with 0.01 mg/ml trypsin, 0.2 mg/ml collagenase + 0.1 mM EGTA or 0.1 mg/ml trypsin + 0.1 mM EGTA in a Stomacher laboratory blender to isolate the cells. Compared with other methods, the use of the Stomacher blender combined with low concentrations of proteolytic enzymes yielded greater numbers of cells per gram of tissue, with up to 84% viable cells. Primary and serially passaged NHLIEC were cultured in CMRL-1066, MEM with 5% serum, and serum-free KGM. These media were all supplemented with insulin, hydrocortisone, epithelial growth factor, and bovine pituitary extract. CMRL-1066 was found to be the best medium for NHLIEC. Contaminating fibroblasts were selectively removed by briefly allowing the cells to adhere to the culture vessel and adding 25 U/ml collagenase to the culture media at the first subculture treatment. The epithelial nature and secretory function of the established cells were confirmed by morphological criteria (light microscopy, phase contrast microscopy and electron microscopy), immunoreactivity to cytokeratin, and positive mucin cytochemistry. We propose that using this methodology for the culture and maintenance of NHLIEC for an extended period of time would serve as a valuable model for a variety of investigations.